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Evaluating nature-based strategies

in rural landscapes 

for management of low flows
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Range of Ground & Surface Water Sources – process 
mainly from ground
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Risk Assessment instigated by low flow events alongside 
rising production volumes
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BACKGROUND

CBL woodland planting impact 
assessment on water availability at 
low flows

Review of opportunities to use flood 
alleviation techniques to:
- Increase spring productivity
- Mitigate low flows impacts
- Limit water temperature rises

NERC Industrial CASE studentship
- Collaboration
- Innovation



Case Study: Nature-based solutions for 
management of water resources
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Nature Based Solutions (NBS) Concept



Nature Based Solutions 

Use nature to help tackle environmental and social challenges, providing benefits to people 

and nature, and help us to mitigate and adapt to climate change

Flood mitigation

Enhancing low flows

Carbon sequestration

Reduce water temperatures

Increase biodiversity

Roberts et al., (2023) WIRES Water



Small dams for
runoff attenuation



Monitored features 

Roberts et al., (2024) Journal of Hydrology



Fennell et al., (2022) Int. J. River Basin Manag.



The importance of design: How big, how many 
and where?

Fennell et al., (2022) Int. J. River Basin Manag.



Optimal dam design: freely draining soils, greater 
volumes, greater spread

Fennell et al., (2022) Int. J. River Basin Manag.



Precipitation

Snow

Blairfindy streamflow 

Low flows 1 day

Low flows 7 

consecutive days 

= production sensitive 

drought index

Increase number of days 

flows above index 

= benefit 

Calculation of benefits based on
7 consecutive low flow days 

Fennell et al., (2023) Nature Based Solutions



Benefits – Costs = Net Present Value 

Fennell et al., (2023) Nature Based Solutions
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Wider Benefits
Biodiversity Management Plans

The Glenlivet water gathering areas important for breeding:
- Curlew
- Lapwing
- Snipe

Run-off Attenuation Features may have potential to provide 
features similar to wetland margins and scrapes used by young 
for feeding

Potential integration of infiltration planting schemes into wildlife 
corridor networks

Development of land management plans for non-operational 
areas for provision of ecosystem services and habitat connectivity



Future Research

Phase 2 PhD (2024 – 2028) – Jennifer Pirie

• Explore conceptual models on surface water – 
groundwater connections

• Transferability to other sites – location identification

• Provide guidance to the wider industry and other 
stakeholders

Fennell et al., (2020) Hydrological Processes

https://onlinelibrary.wiley.com/doi/full/10.1002/hyp.13867
https://onlinelibrary.wiley.com/doi/full/10.1002/hyp.13867


With thanks to: 

Josie Geris, Mark Wilkinson, 
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THE RIVER WITHIN
River Catchment Resilience Support Programme

A LONG-TERM PARTNERSHIP TO IMPROVE THE 
HEALTH OF SCOTLAND’S RIVERS AND 

RIVERBANKS



Dr Ronald Daalmans

Environmental Sustainability

E   ronald.daalmans@pernod-ricard.com

M   07810 657 323

THANK YOU
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